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S U M M A R Y
Objectives: Sex workers face stigma, discrimination, and violence across the globe and are almost
14 times more likely to be HIV-infected than other women in low- and middle-income countries. In Asia,
condom campaigns at brothels have been effective in some settings, but for preventive interventions to
be sustainable, it is important to understand micro-level social and structural factors that inﬂuence
sexual behaviours of sex workers. This study assessed the syndemic effects of micro-level social and
structural factors of unprotected sex and the prevalence of HIV among female sex workers (FSWs) in
Nepal.
Methods: This quantitative study included 610 FSWs who were recruited using two-stage cluster
sampling from September to November 2012 in 22 Terai Highway districts of Nepal. Rapid HIV tests and
face-to-face interviews were conducted to collect biological and behavioural information. A count of
physical (sexual violence and other undesirable events), social (poor social support and condom
negotiation skills), and economic (unprotected sex to make more money) factors that operate at the
micro-level was calculated to test the additive relationship to unprotected sex.
Results: The HIV prevalence was 1%; this is presumably representative, with a large sample of FSWs in
Nepal. The prevalence of unprotected sex with clients was high (24%). For each additional adverse
physical, social, and economic condition, the probability of non-use of condoms with clients increased
substantially: one problem = 12% (p < 0.005), two problems = 19% (p < 0.001), and three to ﬁve problems
= 38% (p < 0.001).
Conclusions: Interactions between two or more adverse conditions linked to physical, social, and
economic environments increased the risk of unprotected sex among Nepalese FSWs.
 2016 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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The odds of getting HIV infection among female sex workers
(FSW) is almost 14 times higher than in other women in low- and
middle-income countries.1 FSWs are also experiencing dispropor-
tionately high levels of physical and sexual violence or discrimi-
nation2 and social rejection,3 which lower their self-efﬁcacy to* Corresponding author. Tel.: +977 9843064279.
E-mail address: deuba4k@gmail.com (K. Deuba).
http://dx.doi.org/10.1016/j.ijid.2016.06.007
1201-9712/ 2016 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).negotiate condom use.3 The human rights violations against sex
workers has increased in a setting where sex work is criminalized
with punitive laws and policies.2 Various studies have found that
the aforementioned factors, including economic vulnerability,
decrease the probability of condom use among FSWs.4–8 Low levels
of social support have signiﬁcant effects on high-risk sexual
behaviours and sexually transmitted infections (STIs) among
women.9–11
In 2010, there were approximately 24 000–28 000 FSWs in
Nepal with a 1.7% estimated HIV prevalence.12 Physical and sexual
violence from security personnel and clients among sex workers isciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
K. Deuba et al. / International Journal of Infectious Diseases 49 (2016) 100–106 101frequently reported in Nepal.13 Sex workers not only have a higher
number of sexual encounters than women of a similar age in the
general population, exposing them to a higher risk of contracting
HIV, but they also have barriers to prevention and treatment services
due to stigma and the fear of being socially exposed as sex workers.14
The Terai Highway districts include a wide southern part of Nepal,
which shares an open border with India. Unsafe commercial sex in
this region has been identiﬁed as one of the major drivers of HIV
transmission in Nepal. A recent estimate of the number of clients of
sex workers in Nepal was 756 909.15 Data from the 2012 bio-
behavioural survey showed that 10% of seasonal male labour
migrants had sex with FSWs in the mid to far western regions of
Nepal. Another bio-behavioural survey conducted among truckers
in 2009 in the Terai Highway area revealed that 62.8% had had sex
with sex workers; around 50% had been with a sex worker in the
preceding year, and nearly 42% had visited two to three sex
workers.16 Furthermore, FSWs are known to interact greatly with
‘bridge populations’, or individuals who have sex partners in high-
risk groups, as well as other partners in the general population.17The
result is a precipitous ascent in the number of individuals from the
general population exposed to HIV.17,18
Different studies using the conceptual framework of risk
environment proposed by Rhodes19 have found that HIV-related
risk behaviours of vulnerable populations (e.g., FSWs, injection
drug users) are inﬂuenced by the interaction between individual
and social structural factors (i.e., physical, social, economic, and
policy-related) that operate at the micro and macro level (i.e.,
broad social structural characteristics vs. immediate space, setting,
and groups) of the environment.20–23 Recently, several studies
have begun to use syndemic theory—the idea that two or more
adverse conditions interact interdependently to heighten the
burden of disease in a population24,25—in order to understand the
synergistic effect of adverse psychosocial conditions (e.g., violence,
substance use, poor social support) on HIV-related risk behaviours
among vulnerable populations. Previous studies have found that
the co-occurrence of a greater number of adverse conditions acts in
a dose–response relationship to increase the risk of HIV infection
and risk behaviours (unprotected sex) among them. There are only
a few studies examining this effect among FSWs,26 and the
majority of studies using syndemic theory have explored the
synergistic effect of multiple adverse conditions on unprotected
anal sex among men who have sex with men and transgender
people.27,28
Despite a growing understanding of the importance of
supporting positive social and structural factors to enableFigure 1. Studievulnerable key populations to practice safer sex and use condoms,
Nepal lacks nationally representative information related to this
for sex workers. Identifying the social structural factors that have
the greatest impact on HIV risk is of great importance in a resource-
limited setting like Nepal, where scarce resources need to be
directed more effectively to curb HIV infection.
This study used a previously discussed conceptual framework
of risk environment and syndemic theory to assess the prevalence
of HIV and the syndemic effects of micro-level social structural
factors on unprotected sex among FSWs in the Terai Highway
districts of Nepal.
2. Methods
2.1. Study design
The data of all 610 FSWs who participated in the cross-sectional
HIV-related integrated biological and behavioural surveillance
(IBBS) survey that was conducted in 22 Terai Highway districts in
Nepal between September and November 2012 were analyzed
(Figure 1). The National Centre for AIDS and STD Control (NCASC)
has conducted IBBS surveys with technical support from national
and international development organizations, as per the guidelines
of ‘Second Generation Surveillance of HIV in Nepal’. Eligibility
criteria for sex worker participation in the study were the
following: women aged 16 years reporting having been paid in
cash or kind for sex with a male within the last 6 months in one of
the 22 Terai Highway districts of Nepal. The districts studied were
Jhapa, Morang, Sunsari, Saptari, Siraha, Dhanusha, Mahottari,
Sarlahi, Dhading, Makwanpur, Rautahat, Bara, Parsa, Chitwan,
Nawalparasi, Rupandehi, Kapilvastu, Dang, Banke, Bardiya, Kailali,
and Kanchanpur.
The sex workers were recruited using two-stage cluster
sampling; stage 1 was the selection of clusters and stage 2 was
the random selection of an equal number of participants from each
selected cluster to ensure a self-weighted sample. A cluster was
deﬁned as having at least 30 sex workers in that area; those with
fewer than 30 sex workers were merged with nearby locations to
form a cluster. To identify clusters, mapping was performed in
collaboration with service providers from local non-governmental
organizations and community leaders to determine areas where
sex work is common, and noting the estimated number of possible
survey participants in each area. Seventy clusters out of a total of
401 clusters were selected based on probability proportionate to
size (PPS). For the selection of the clusters, primary sampling unitsd districts.
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measure of size. The second stage of mapping involved ﬁeld
workers and peer educators visiting each cluster and making
contact with possible survey individuals to form a list. From the
list, the participants were randomly approached and selected to
obtain informed consent for recruitment. A 42% rate of condom use
during the last sexual encounter and an HIV prevalence of 3.2%
with design effect of two, and 80% power and an alpha error rate of
5%, was used to estimate the sample size to detect the changes (10–
15%) in prevalence of HIV and key risk behaviours from previous
IBBS surveys.
Data collection sites were established at 18 locations (Chan-
dranigahapur, Bardaghat, Bardibas, Birtamod, Birgunj, Butwal,
Dhangadhi, Gajuri, Gourusinghe, Hetauda, Itahari, Janakpur, Lahan,
Lalbandi, Mahendranagar, Narayanghat, Nepalgunj, and Patha-
laiya) between September and November 2012. Each data
collection site consisted of six rooms (one waiting room, two
interview rooms, one laboratory room, one STI examination room,
and one counselling room); these private rooms were established
to ensure conﬁdentiality and limit distraction. Data collection sites
were also used for the provision of laboratory results and incentive
reimbursement.
2.2. Measurements
All of the information related to socio-demographic and social
structural factors were collected through a face-to-face interview .
2.3. Outcome variables
The primary outcome variable was HIV prevalence, which is the
percentage of FSWs living with an HIV infection. The secondary
outcome variable was ‘unprotected sex’, and was assessed with the
following question: ‘‘The last time you had sex with your client, did
he use a condom?’’ The answer to this question can be considered a
good proxy of the general behaviour regarding condom use.
2.4. Independent variables
2.4.1. Socio-demographics
The socio-demographic variables analyzed were age, income
per week (continuous), education (illiterate/literate with no formal
schooling/literate with formal schooling ), length of time working
as a sex worker (<1 year vs. 1 year), and days per week working
as a sex worker. The frequency of alcohol use in the last 30 days
was also analyzed among the FSWs.
2.4.2. Micro-level structural factors
As per the conceptual framework of risk environment,20 the
physical, social, and economic factors that operate at the micro-
level were assessed. At the physical level, the place of solicitation
(establishment-based (i.e., dance bar), street-based, home-based,
or Bhatti (deﬁned as a place that illegally serves homemade
alcoholic drinks)/garment factory/squatter), experience of sexual
violence in the last 12 months (‘‘During the past 1 year, did any of
your sexual partners force you to have sex with them against your
will?’’), and other undesirable events (‘‘Have you ever encountered
any client who refused to give money after having sex?’’) were
examined.
At the social level, social support and condom negotiation skills
were examined, which were assessed as micro-level social factors.
Social support was assessed using the social support questionnaire
developed by Sarason et al.,29 which measures the two dimensions
of social support, i.e., social support questionnaire number score
(SSQN) and the social support questionnaire satisfaction score
(SSQS). The SSQN measures the perceived network size and SSQSmeasures the degree of satisfaction with the support available. It is
important to differentiate between the two dimensions, as a
person’s perception of social support may not corroborate with the
actual support received when it is needed.30 The SSQN is based on
six questions to understand the number of individuals one can
depend on, with answers ranging from 0 to 9 individuals. The SSQS
consists of a satisfaction survey based on a Likert scale of items 1–
6, and determines how satisﬁed the individual is with their social
contacts, ranging from very dissatisﬁed to very satisﬁed. High
scores on the SSQN and SSQS indicate higher levels of social
support. Condom negotiation skills were assessed with the
question, ‘‘If a client refuses to use a condom, what do you usually
do?’’ The response categories were: ‘‘I refuse to have sex with the
client’’, ‘‘I force the client to use a condom’’, ‘‘I explain the
advantages of condoms’’, ‘‘I still have sex with the client’’, or ‘‘I only
take medication/treatment after sex’’. Risk at the economic level
was assessed with the question, ‘‘How often during the last
6 months have you had sex with regular and casual clients without
using a condom, in order to make more money?’’ The response
categories were ‘always’, ‘most of the time’, ‘sometimes’, and
‘never’.
2.5. Syndemic index
A composite syndemic index was created, consistent with
previously published studies that have used the syndemic
perspective;28 this included ﬁve micro-level social structural
factors related to unprotected sex: (1) poor condom negotiation
skills (‘I still have sex with the client/only takes medication/
treatment after sex’ as 1 and ‘I refuse to have sex with the client/I
force the client to use a condom/I explain the advantages of
condoms’ as 0); (2) ‘has sex without a condom to make more
money’ (‘yes’ as 1 and ‘no’ as 0); (3) poor social support satisfaction
score (‘dissatisﬁed’ as 1 and ‘satisﬁed’ as 0); (4) poor social support
score number (‘0’ (no-one) as 1 and ‘1’ as 0); and (5) other abuse
from client (‘client refuses to pay money’, ‘yes’ as 1 and ‘no’ as 0).
The composite syndemic index ranges from 0 to 5; zero means that
the respondent did not experience any adverse syndemic
conditions.
2.6. Laboratory analysis
Rapid tests (Uni-Gold HIV 1/2 kits, Determine HIV 1/2 kits, and
STATPAK HIV1/2 test kits) were used to detect HIV antibodies in
venous whole blood drawn from the respondents. Positive test
results were followed by the HIV testing strategy II algorithm,
approved by the NCASC, the National Public Health Laboratory of
the Ministry of Health and Population in Nepal, and the World
Health Organization.31 The HIV testing strategy II uses three highly
sensitive and speciﬁc rapid kits to detect HIV antibodies in blood or
serum. Quality control was assured throughout the study; all
positive and negative (10%) test results were sent to the National
Reference Laboratory for conﬁrmation.
2.7. Statistical analysis
Mean and standard deviation (SD) values were computed for
continuous variables and frequencies for categorical variables.
Point biserial correlation was conducted to measure the size and
signiﬁcance of associations between each syndemic condition and
unprotected sex. A logistic regression model was performed to
identify statistically signiﬁcant associations between independent
variables and the secondary outcome variable. To facilitate
interpretation, the results based on the logit model were converted
to the predictive margins and average marginal effects of syndemic
conditions on unprotected sex.32 The conﬁdence interval (CI) was
Table 1
Socio-demographics, biological, and micro-level structural characteristics of female
sex workers surveyed in 22 Terai Highway districts of Nepal
Characteristics Number
(percentage)
(N = 610)
Socio-demographics
Age
16–24 years 215 (35%)
I25 years 395 (65%)
Educational status
No formal schooling 196 (32%)
Literate with no formal schooling 107 (18%)
Literate with formal schooling 307 (50%)
Length of time working as a sex worker <1 year 128 (21%)
Alcohol use in the last 30 days
Never/up to once in a week 458 (76%)
2–3 times a week/everyday 147 (24%)
Income per week in NPRa, median (range) 3000
(100–35 000)
Biological and behavioural factors
HIV prevalence 6 (1.0%)
Unprotected sex with client (yes) 149 (24%)
Micro-level social and structural factors
Micro-physical factors
Place of solicitation
Establishment-based 313 (51%)
Home-based 52 (9%)
Bhattib/garment factory/squatter 207 (34%)
Street-based 38 (6%)
Experience of sexual violence in the past 1 year (1 time) 125 (21%)
Client refused to give money after having sex (1 time) 153 (25%)
Days per week working as a sex worker
Full time (3–7 days) 467 (77%)
Part time (1–2 days) 143 (23%)
Micro-social factors
Social support
Social support number score (SSQN), mean (SD) 1.20 (0.80)
Nobody (poor) 60 (10%)
1 person (good) 550 (90%)
Social support satisfaction score (SSQS)
Dissatisﬁed (poor) 111 (18%)
Satisﬁed (good) 499 (82%)
Able to negotiate condom use (no) 70 (12%)
Micro-economic factors
Had sex without a condom to make more money in
the past 6 months (yes)
99 (16%)
a NPR, Nepalese Rupee; US$ 1 was equivalent to NPR 101.00 in July 2015.
b Bhatti, a place that illegally serves homemade alcoholic drinks.
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model. As suggested by VanderWeele and Knol,33 the relative
excess risk due to interaction (RERI) for binary exposures and its
95% CI, which is the standard additive interaction estimate, was
also calculated. A RERI >0 indicates a synergistic effect of micro-
level social structural factors on unprotected sex. The RERI was
1.97 (95% CI 13.7 to 17.6 ), suggesting a positive synergistic effect
of micro-level social structural factors on unprotected sex. STATA
version 14.0 was used for all statistical analyses.
2.8. Ethical considerations
The IBBS survey protocol was approved by the Nepal Health
Research Council. The FSWs who participated in the survey were
informed that their involvement in the study was completely
voluntary and that they were free to withdraw at any time. They
were assured that if they did decide to withdraw, this decision
would not affect the services that they were offered as part of
participation. A consent form regarding the nature of the study and
conﬁdentiality of their answers was read to them. FSWs received
pre- and post-test counselling on HIV and STIs (gonorrhoea,
syphilis, and Chlamydia trachomatis), a physical examination, and
treatment for any STI symptoms, as well as vitamins, condoms, and
transportation reimbursement.34 Sex workers who tested HIV-
positive were informed about the available free HIV-related
treatment, care, and support services. All respondents received
an incentive of approximately $5 for participating in the IBBS
survey.
3. Results
The non-response rate for this study was 11.1% (data not
shown). The majority of the respondents were aged 25 years and
above and 80% had been doing sex work for more than 1 year
(Table 1). Only half of the women were literate and had received
formal schooling; their median weekly income was 3000 NPR (US$
30; $1 was equivalent to 101.00 NPR in July 2015). The HIV
prevalence was 1% among the FSWs studied. Half of the
respondents were establishment-based sex workers. One-ﬁfth
had experienced sexual violence at least once in the past year, and
a quarter had experienced a client’s refusal to pay. The great
majority of the women (90%) reported that they had social support
from at least one person and 80% were satisﬁed with this support.
Approximately 12% felt that they could not negotiate condom use
and 16% had had sex without a condom to make more money at
least once in the previous 6 months.
The bivariate results of the association between socio-
demographic factors, physical, social, and economic factors, which
operate at the micro-level, and unprotected sex are shown in
Table 2. Those who had a client who refused to pay money after sex
were more than twice as likely to have unprotected sex (odds ratio
(OR) 2.17, 95% CI 1.5–3.23, p < 0.001). Sex workers with a higher
SSQN score were less likely to have unprotected sex compared to
those with a low SSQN score (OR 0.75, 95% CI 0.58–0.98, p = 0.032),
while those who had a poor SSQS score were more likely to have
unprotected sex compared to those who were satisﬁed (OR 1.82,
95% CI 1.17–2.84, p = 0.008). Sex workers who felt that they did not
have the ability to negotiate condom use were more likely to have
unprotected sex (OR 10.73, 95% CI 4.99–23.01, p < 0.001), and sex
workers who had had sex without a condom to make more money
in the past 6 months were also more likely to have unprotected sex
(OR 2.51, 95% CI 1.06–5.94, p = 0.036) compared to those who had
not.
Table 3 displays the correlation of whether the syndemic
conditions and unprotected sex (deﬁned as non-condom use with a
client during the last sex) are additive. All of the syndemicconditions, except for the social support number score, were
signiﬁcantly and positively associated with unprotected sex. Non-
signiﬁcant correlations were also in the positive direction.
Table 4 presents the average adjusted predictions of each
syndemic condition on unprotected sex among FSWs in Nepal.
FSWs with poor social support satisfaction scores had a 53% chance
of having unprotected sex with a client. FSWs with poor condom
negotiation skills had a 68% chance of having unprotected sex with
a client (Table 4).
Table 5 presents the average marginal effects of the syndemic
index on unprotected sex. The probability of having unprotected
sex was 12% higher among FSWs with one syndemic condition
compared to those with no conditions. FSWs with two syndemic
conditions were 19% more likely to have unprotected sex, and
those with three or more syndemic conditions were more than 38%
more likely to have unprotected sex, compared to those with no
conditions (Table 5).
4. Discussion
This study found synergistic effects of micro-level social and
structural factors on the risk of engaging in unprotected sex among
Table 2
Associations between socio-demographics, micro-level structural factors, and
unprotected sex among female sex workers in Nepal (N = 610)
Characteristics Bivariate model for unsafe sex
with client
OR 95% CI p-Value
Socio-demographic factors
Age
16–24 years Ref.
25 years 1.74 (1.15–2.63) 0.008
Educational status
Illiterate
Literate with no formal schooling 0.61 (0.36–1.05) 0.076
Literate with formal schooling 0.43 (0.28–0.64) <0.001
Income per weeka
3000 NPR Ref.
<3000 NPR 2.42 (1.65–3.54) <0.001
Length of time working as sex worker
<1 year Ref.
1 year 1.62 (0.98–2.65) 0.057
Alcohol use in the last 30 days
Never/up to once in a week Ref.
Every day/2–3 times a week 0.89 (0.57–1.39) 0.628
Micro-physical factors
Place of solicitation
Establishment-based Ref.
House-based 1.55 (0.79–3.05) 0.200
Bhattib/garment factory/squatter 2.01 (1.34–3.02) 0.001
Street-based 1.12 (0.49–2.58) 0.782
Experience of sexual violence in
the last 12 months
Once or more 1.03 (0.65–1.62) 0.913
Never Ref.
Client ever refused to pay money
Never Ref.
Once or more 2.17 (1.5–3.23) <0.001
Days per week working as sex worker
Full time (3–7 days) Ref.
Part time (1–2 days) 2.27 (1.51–3.42) <0.001
Micro-social factors
SSQN (continuous) 0.75 (0.58–0.98) 0.032
SSQS
Good (satisﬁed) Ref.
Poor (dissatisﬁed) 1.82 (1.17–2.84) 0.008
Able to negotiate condom use
Yes Ref.
No 10.73 (4.99–23.01) <0.001
Micro-economic factors
Has had sex without condom to
make more money in the past 6 months
No Ref.
Yes 2.51 (1.06–5.94) 0.036
OR, odds ratio; CI, conﬁdence interval; SSQN, social support questionnaire number
score; SSQS, social support questionnaire satisfaction score.
a NPR, Nepalese Rupee; US$ 1 was equivalent to NPR 101.00 in July 2015.
b Bhatti, a place that illegally serves homemade alcoholic drinks.
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only one syndemic condition were 12% more likely to have
unprotected sex, this increased three-fold (38%) for those who hadTable 3
Bivariate correlations between micro-level structural factors and unsafe sex among 61
Syndemic items Unprotected
sex
Abuse from
client
Unprotected sex
Abuse from client 0.16a
Poor condom negotiation skills 0.53a 0.07
Unsafe sex to make more money 0.19b 0.17b
Poor social support number 0.04 0.05 
Poor social support satisfaction 0.11b 0.10b
a p  0.01.
b p  0.05.
Note: Point biserial correlations were done to measure the size and signiﬁcance of relathree or more syndemic conditions. This is in agreement with other
studies examining the syndemic theory and risk environment
related to HIV risk among sex workers in the Philippines, USA, and
Vietnam.8,22,23 A recent review has also suggested that structural
factors, such as abuse from a client and economic vulnerability,
etc., have an immediate and sustained effect on the non-use of
condoms among sex workers.35 The present study also found that
the HIV prevalence was lower among Nepalese FSWs in compari-
son to FSWs in other countries in Asia (HIV prevalence in India
13.7%, in Malaysia 10.7%, in Papua New Guinea 11.9%, and in
Thailand 11.9%).1 The consistently lower prevalence of HIV among
Nepalese FSWs in the last decade might be attributed to the
ongoing HIV prevention efforts, such as peer education interven-
tions in formal and informal settings, increasing coverage of HIV
testing and counselling services, and other targeted interventions.
Future studies should further evaluate the effectiveness of
different interventions on reducing unprotected sex among
Nepalese sex workers.
In particular, FSWs who were economically disadvantaged (i.e.,
earning less per month, those who had had sex without a condom
to make more money in the past 6 months, and those who only
worked 1–2 days per week), were more than twice as likely to
practice unprotected sex. This can likely be attributed to economic
vulnerability, such as the fear of losing the client if they try to
negotiate condom use.36 The bivariate analysis suggests that an
inability to negotiate condom use was the strongest predictor of
unprotected sex. A study conducted among FSWs in India found
that successful negotiation of condom use was associated with
longer sex work experience, an income source other than sex work,
and exposure to HIV prevention programs.5 Another study
conducted in the Philippines found that the risk environment
that operates at the physical (trafﬁcked/coerced into work),
economic (sex without a condom to make more money), and
policy (sex without a condom because none were available) levels
also inﬂuences the ability to negotiate condom use among sex
workers.8
A systematic review of the global literature found that a higher
level of social support was associated with condom use with clients
among FSWs.10 Social support affects the health and behaviour via
three pathways: the stress and coping perspective (inﬂuences
health by buffering negative impact of stressors), social construc-
tionist perspective (inﬂuences health by promoting self-esteem
and regulation), and the relationship perspective (positive and
negative ties affect psychological and physical wellbeing).10 A
study conducted among Indian FSWs found that a high score for
social support was associated with consistent use of condoms for
penetrative vaginal/anal sex.37 The bivariate analysis in the
present study suggests that higher levels of social support, and
satisfaction from this support, are associated with increased odds
of condom use among FSWs. Different studies have also found that
social support is not only associated with condom use, but also
with condom use self-efﬁcacy and negotiation skills.10 Most of the
studies have focused mainly on understanding the deleterious0 female sex workers surveyed in 22 Terai Highway districts of Nepal
Poor condom
negotiation skills
Unsafe sex to
make more money
Poor social
support number
0.36a
0.07 0.09
0.12 0.17b 0.63a
tionships between factor of the syndemic index and unprotected sex.
Table 4
Average adjusted predictions of each syndemic condition on unprotected sex
among female sex workers in Nepal
Syndemic conditions Margin 95% CI p-Value
Poor condom negotiation skills 0.68 0.57 0.79 0.000
Poor social support satisfaction score 0.58 0.39 0.77 0.000
Poor social support number score 0.53 0.17 0.89 0.004
Had sex without condom to make more
money in the past 6 months (yes)
0.42 0.34 0.50 0.000
Abuse from client (yes) 0.40 0.28 0.52 0.000
CI, conﬁdence interval.
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vulnerable populations, such as sex workers. Few studies have
addressed the protective factors that help to survive with
syndemic risk among FSWs.26 A study by Buttram et al. found
that FSWs with higher levels of resilience—based on beliefs that life
events or circumstances are under the woman’s control—were
more likely to cope with adverse syndemic conditions (depression,
substance dependence, and victimization). 26
Limitations of this study should be considered while interpret-
ing the ﬁndings. This study analyzed secondary data collected for a
serial HIV-related biological and behavioural surveillance survey.
This survey was not designed to collect macro- and micro-level
factors of risk environment to study syndemic theory. Hence
macro-level factors that may have effects on unprotected sex
among sex workers were missing from the syndemic index of this
study. Different studies have found that macro-level factors
(national laws criminalizing sex work, social stigma and discrimi-
nation, and poor access to health and HIV services) also play a role
in predicting HIV-related risk behaviours among FSWs.38 The
absence of macro-level factors in the risk environment model of
this study cannot rule out the observed strong positive and
additive effects of micro-level syndemic conditions on unprotected
sex among Nepalese FSWs. However, future studies need to
consider both elements (macro and micro) of risk environment to
further validate the syndemic theory among Nepalese FSWs.
The study sampling relied on individuals or non-governmental
organizations at the local level to identify areas or clusters with
high numbers of sex workers. Therefore, the data may not have
captured women who do not identify as sex workers, those who do
not work regularly, or sex workers who do not work in groups. This
may have resulted in selection bias, as those who work in groups
may be less likely to have syndemic problems. This may have led to
an underestimation of the impact of adverse social structural
factors on unprotected sex. Furthermore, approximately 11% of
FSWs declined to participate in the survey. This may have resulted
in bias if the characteristics of the FSWs who refused differed from
those who participated, e.g., the FSWs who took the survey were
more likely to engage in risky behaviour compared to those who
did not. Many of the questions asked were highly personal,
particularly those that related to sexual activity. For this reason,
unprotected sex may have been underreported.Table 5
Average marginal effects of syndemic conditions on unprotected sex among female
sex workers in Nepala
Syndemic
conditions
Average marginal
effects on unprotected
sex (dy/dx)
95% CI p-Value
1 0.12 0.04 0.21 0.005
2 0.19 0.09 0.29 0.000
3 0.38 0.25 0.52 0.000
CI, conﬁdence interval.
a Other covariates included in the logit model were age, education, income,
length of time working as a sex worker, and days per week working as a sex worker.In conclusion, the ﬁndings of this study suggest that interac-
tions between two or more adverse conditions linked to physical,
social, and economic environment increase the risk of unprotected
sex among Nepalese FSWs. Modelling data from other studies have
suggested that the elimination of the experience of violence among
sex workers could prevent 17–20% of the burden of HIV infection
among sex workers in Kenya and Canada over the next decade.35 A
recent meta-analysis of studies conducted in India, Brazil, and the
Dominican Republic found that community empowerment inter-
ventions are effective in reducing HIV/STI prevalence and promote
consistent condom use among FSWs.38 A study from Kenya found
that the addition of micro-enterprise services to peer-mediated
HIV/AIDS interventions has positive effects on promoting safe sex
behaviours (reduced number of sex partners and increased
consistent condom use over time) among FSWs.39 Considering
the effectiveness of the community empowerment approach, it is
an urgent priority to design and implement such interventions to
address poor social support, human rights violations, poor condom
negotiation skills, and economic vulnerability of FSWs in Nepal.
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